SUMMARY Three hundred and sixteen patients who suffered a subarachnoid haemorrhage of unknown cause were followed up by questionnaire after 2 to 23 years, the average interval being 10 years. Two hundred and fifty one (79 5%) are known to be alive, 49 (15-5%) had died, and 16 (5%) patients were untraceable. The cumulative survival for the whole group after 22 years was 69%, the expected survival being 89%. The certified cause of death of 30 patients was from diseases of the circulatory system, mainly myocardial infarction and cerebrovascular disease, the expected number being 21 -8. The results of this survey show a reduced life expectancy for both males and females and suggest that a more guarded view should be taken than is presently the case about the long term prognosis of these patients.
As the most common cause of spontaneous subarachnoid haemorrhage is a ruptured intracranial aneurysm, the potential accuracy of angiography in demonstrating cerebral aneurysms has been the subject of a number of studies. These have shown that a false negative rate of less than 3-8% can be achieved and that unless further bleeding occurs repeat angiography is seldom justified.1-3 It has been suggested that in patients in whom angiography is negative, the cause may be a small aneurysm that undergoes thrombosis or is destroyed at the time of rupture.' The evidence to support this is the similarity ofthe clinical presentation, sex ratio, age and immediate clinical course of patients with and without demonstrable aneurysms and the frequency with which small aneurysms are found at necropsy in patients who have died from other causes.67 Whatever the underlying cause may be, it is known that the outcome for patients who have suffered a subarachnoid haemorrhage due to to a ruptured intracranial aneurysm treated conservatively is very different from that expected for patients in whom no cause is found.8 The study by Winn and colleagues9 of 364 patients with anterior or posterior communicating artery aneurysms treated conservatively and followed for periods of up to 21 years, demonstrated the gravity of the outcome for these patients. This contrasts with the findings of a number of retrospective studies in which the authors have looked at the morbidity and mortality of smaller groups of patients who have suffered a spontaneous subarachnoid haemorrhage of unknown cause and have attempted to identify features ofprognostic value in determining outcome.6 1042 The possibility that bloodstained cerebrospinal fluid (CSF) may be due to rupture of an intracerebral haemorrhage into the ventricles or subarachnoid space must always be considered, especially in patients who are known to be hypertensive. The now almost routine use ofcranial computed tomography (CT) has made easy their identification, has shown that a haemorrhage too small to be detected by angiography is uncommon" and has confirmed, among other things, that in a significant minority of patients with blood visible in the subarachnoid space, no underlying cause is found by angiography. The object of this retrospective study of subarachnoid haemorrhage of unknown cause was not merely to confirm the work of others but to look at survival rates and the certified cause of death of a larger group of patients over a longer period than had previously been attempted and compare them with those for the general population, matched for age and sex, derived from the national statistics. The angiographic studies of these patients were reviewed by one of us (TDH), all but 10 examinations being retrieved from the archives. Two hundred and seventy patients had all the intracranial arteries examined, 52 patients, mostly over 65 years of age, had had bilateral carotid angiography and in 11 patients only a single carotid angiogram had been performed.
Material and methods
The latter and five patients shown to have small aneurysms of uncertain significance were excluded from the study as was one patient with progressive obliterative arterial disease who presented with a subarachnoid haemorrhage. It was decided to include for statistical purposes the 10 patients whose examinations were missing from the archives, all of which had been reported on by an experienced observer (table 2) . Those angiograms with all the necessary projections including subtraction films were classified as good and those with sufficient projections but without subtraction films were classified as satisfactory. No examination was found to be insufficient for diagnostic purposes. Those with evidence of localised narrowing of one or more arteries due to spasm were graded (+) and those with more widespread spasm ( + + ). Because improvements in equipment and in technique during the period of the survey might have had some bearing on the frequency with which an aneurysm was demonstrated, the number of negative examinations and the total number performed each year was recorded.
Twenty three patients underwent a second angiographic examination because of their failure to improve clinically or due to the demonstration of arterial spasm at the first examination. Nine patients are known to have suffered a further subarachnoid haemorrhage, investigated by angiography, during the period of the survey.
The medical records ofall patients were reviewed by one of end of the survey (table 6) . Two hundred and fifty one patients (79 5%) are known to be alive, the length of survival ranging from 2 to 23 years; 16 (5%) were untraceable owing to emigration or membership of the Armed Forces and 49 (15-5%) had died, the date and certified cause of death being known for all ofthem. Thirty patients died of diseases of the circulatory system, mainly myocardial infarction and cerebrovascular disease, compared with the expected number 21 82, derived from the death rates for England and Wales in 1978, matched for age and sex. Nineteen patients died of other causes as compared with the expected number, 27*18. The year 1978 was chosen as a compromise between the slightly different death rates applicable between the years 1961 and 1984. The log-odds ratio (-02197) of the expected numbers of deaths in the two groups lies outside the 95% confidence interval of the log-odds ratio (0-4568, SD 0 5747) of the observed deaths. The difference between the expected and observed ratios is therefore significant at 5% level. The actuarially adjusted cumulative proportion of survivors was calculated and plotted (fig 3) . The cumulative proportional survival after 22 years was 69% as compared with an expected survival of 89%. In figure 4 survival functions are plotted separately for patients who were normotensive and those who were hypertensive on discharge. The cumulative proportional survival of the normotensive patients at the end of the period was 76% as compared with 48% for patients who were hypertensive on discharge. The differences are statistically significant (p < 005).
Separate survival functions were plotted for clinical grade on admission ( fig 5) . There was no statistically significant difference between them.
The age at the time of subarachnoid haemorrhage and the age at death of the 29 males and 20 females were plotted and life expectancy curves derived from the OPCS Life Tables for England and Wales were superimposed upon these plots for comparison ( fig 6) . The results show a reduced life expectancy for both males and females whether dying from circulatory disorders or other causes.
Discussion
The percentage of patients who present with a subarachnoid haemorrhage and in whom no underlying cause is found be cerebral angiography is reported to vary between 15% and 27%. If cases due to trauma or primary intracerebral haemorrhage are excluded, 20% is likely to be a more realistic figure. The negative rate of 22% in the present series is compatible with this. The inclusion of the 51 patients who had bilateral carotid angiography only may have introduced a number of false negative examinations since they could have been harbouring aneurysms on the posterior circulation: none of these patients had a further subarachnoid haemorrhage during the period of the survey. It is possible that in a few patients the subarachnoid haemorrhage may have been due to rupture of an unrecognised spinal angioma. No patient in the survey was subsequently found to have such a lesion. The consistency in the ratio of negative to positive angiograms throughout the period under review is evidence that when satisfactory standards of angiography and interpretation are maintained, neither of these factors will contribute to the negative rate.
The absence of a significant difference between patients with and without an aneurysm when compared by sex and age, in decades, and their similar clinical presentations suggests that they may share some common aetiological factors, although the prognosis for these two groups of patients is profoundly different. This study provides scant evidence to support or refute the hypothesis that in the absence of a demonstrable cause the source of the haemorrhage 
